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pe            Increase in unit water pressure caused by earthquake

Ti

Horizontal, inclined, vertical,  and normal unit pressures or stresses 1
respectively

Pi

pv

Pn J

pQ              Value of pe at base of dam

pr             Unit vertical reaction at a point in the foundation of a dam exclusive of

uplift pressure 1
pu             Unit effective uplift on a joint or base of a dam, i.e., the unit internal

hydrostatic pressure times the area factor c l
pv             Pr + Pu1

pw             Unit wave pressure

Q              A total flow of water passing over a dam or through a channel

Qm            Maximum flood from a given drainage area likely to be exceeded only

once in T years

q               Flow of water per foot of effective spillway crest

R              A reaction or a resultant of forces; may be divided into parts as RI, R%, or

RL (left) and RR (right), etc.
r               Radius of a circle; rise of standard overflow crest above upstream corner;

a ratio

rc-p         Water-cement ratio
re

Radii to extrados, intrados, center line, and neutral axis of an arch

rn

S             Setup caused by wind; total shear on a dam section; curved length of an

arch center line

SE           Shear from external loads

S/            Safety factor against sliding

Ss-f         Shear-friction safety factor

St            Total tangential shear between arch slices

s             Unit shear; $h and sv are horizontal and vertical components l

As             Length of an arch voussoir; the thickness of an arch dam cantilever slice 2

s0              Ultimate unit shearing strength of dam or foundation materials

Asc            Distance between centers of adjacent arch voussoirs

ASf            Unit tangential shear between adjacent arch slices

As'            Thickness of cracked arch dam cantilever at midpoint of unbroken portion

T              A thrust, compression if positive; a period of time in years

Tc             Thrust at crown of an arch

TE            Arch thrust from external loads

t                Period of time; thickness of an arch or width of an arch dam cantilever

t'               Unbroken thickness of a cracked arch or arch dam cantilever

tc               Crown thickness of an arch ring

te               Period of vibration for an earthquake (seconds)

ta               Period of vibration of a structure (seconds)

V              Velocity, in miles per hour for wind, otherwise in feet per second; subscripts

as Vi, Vz, etc., designate special velocities or velocities at special places;

volume; shear

Va            Effective velocity of approach to a dam or spillway

Va]

Vc r         Shears at abutment, crown, and elastic center of an arch

ToJ

VJE          Shear from external loads

2 Subscripts e and i designate values at extrados and intrados in this and other arch dam
functions.